Eicosapentaenoic acid inhibits Ca2+ mobilization and PKC activity in vascular smooth muscle cells.
Eicosapentaenoic acid is a fish oil fatty acid that has been shown to decrease blood pressure (BP) in humans. The mechanism by which this fatty acid produces this effect is unknown. Angiotensin II increases BP by inducing vasoconstriction of vascular smooth muscle cells, an event that is mediated by an increase of intracellular calcium and an increase of protein kinase C activity. We determined the effects of eicosapentaenoic acid on angiotensin II-induced calcium signaling, and protein kinase C activity in cultured rat aortic smooth muscle cells. Incorporation of eicosapentaenoic acid into cell phospholipids was determined by gas chromatography/mass spectrometry. Intracellular calcium concentration was determined using fura-2, and protein kinase C activity was assessed by an ELISA assay using a phospho-specific antiserum for protein kinase C substrates. We found that eicosapentaenoic acid was incorporated into cell phospholipids within 20 min. Eicosapentaenoic acid (10 or 25 micromol/L) did not alter basal intracellular calcium concentration, but decreased the peak response to 100 nmol/L angiotensin II. Eicosapentaenoic acid also decreased the amount of calcium released by thapsigargin, a drug that releases calcium from the sarcoplasmic reticulum, and decreased cation influx after angiotensin II stimulation. Angiotensin II stimulated phosphorylation of protein kinase C substrates. Preincubation of cells with 10 or 25 micromol/L eicosapentaenoic acid significantly inhibited this phosphorylation. Our results demonstrate that acute incorporation of eicosapentaenoic acid into vascular smooth muscle cell phospholipids inhibits intracellular calcium mobilization and protein kinase C activation. These are potential mechanisms by which eicosapentaenoic acid reduces vasoconstriction.